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VWURNHRIVFUHZGULYH LVJHQHUDOO\ OHVV WKDQPHWHUV%XW LQ WKHILHOGRIHQJLQHHULQJ WKHUHDUHPDQ\DSSOLFDWLRQV
VXFK DV OLIWLQJ GHYLFH DQG VWUHWFKPHFKDQLVPZKLFK LVZLGHVSUHDG XVH>@ WKH ULVH DQG IDOO UDQJH RI WKHZRUNLQJ
SODWIRUPPRYHPHQWLVRIWHQPRUHWKDQPHWHUVRUPRUHWKDQPHWHUVDQGWKHRULJLQDOLQVWDOODWLRQVSDFHLVVWULFWO\
OLPLWHG>@ 2EYLRXVO\ WKH WUDGLWLRQDO VFUHZ GULYH LV QRW FRPSHWHQW IRU WKH ZRUN LQ WKHVH ILHOGV $QG WKH RWKHU
WUDQVPLVVLRQ GHYLFH VXFK DV EUDFLQJ PXOWLVWDJH K\GUDXOLF F\OLQGHU ZLUH URSH FKDLQV HWF DQG LV ODFN RI WKH
DGYDQWDJHVRIVFUHZGULYH>@




7KHWUDGLWLRQDO UHFWDQJXODUKROORZVFUHZLV UHVROYHG LQWRWZRSDUWVDORQJ WKHVSLUDO WKUHDGDW WKH WKUHDGURRW WR
JDLQWKHWZRF\OLQGULFDOKHOL[HVZLWKD[LVFRLQFLGHQFHDQGVXSSRUWLQJHDFKRWKHUVHHWKHILJXUH7KH\DUHFDOOHG
WKH VXSSRUW VFUHZ ILJXUH D DQG FRQQHFWLQJ VFUHZ ILJXUH E 7KH VHFWLRQ IURP WKH D[LV RI WZR VFUHZV LV
UHFWDQJOH ILJXUH$PRQJWKHP WKH UHFWDQJXODUFURVVVHFWLRQZLGWKRI WKHFRQQHFWLQJVFUHZ LVJUHDWHU WKDQ WKH
KHLJKWDQGWKHUHFWDQJXODUFURVVVHFWLRQKHLJKWRIWKHVXSSRUWVFUHZLVJUHDWHUWKDQWKHZLGWK7KHWZRJURXSVRIWKH






\DQJ]LSSHU DUH ORFDWHG DW WZR VLGHVGXULQJQRQZRUNLQJ:KHQZRUNLQJ WKH\ DUH OHG LQE\ WKH ]LSSHUKHDG DQG
FRPELQHGLQWRWKH]LSSHU6RWKLVLVFDOOHGWKHG\QDPLFFRPELQDWLRQVFUHZ








3.1. Constitution of Mechanism 
7KHG\QDPLFFRPELQDWLRQVFUHZWUDQVPLVVLRQPHFKDQLVPPHDQVWKDWDYHUWLFDOVXSSRUWVFUHZLVVLPLODUZLWKWKH
VWHHOEHOW VSULQJ LV LQVHUWHGEHWZHHQFRQQHFWLQJ VFUHZV LV VLPLODUZLWK WKH UHFWDQJXODU VHFWLRQ VSULQJ WR IRUPD
FRQWLQXRXVDQGVROLGVFUHZURGWKDWFDQEDUWKHODUJHUYHUWLFDOORDG6LQFHWKHHGJHRIWKHSODWHVWULSRIWKHVXSSRUW
VFUHZKDV WKH WRRWK VRFNHWV WR HQVXUH WKH DFFXUDWH SRVLWLRQLQJ RI VXSSRUW VFUHZ DQG HQVXUH WKDW WKH FRUHG VFUHZ
NHHSVWKHVROLGFRQILJXUDWLRQ




























FRUH WKHFRQQHFWLQJVFUHZDQG WKHVXSSRUW VFUHZ LQWR WKHPHVKLQJRXWHUFRUHDQG WKHPHVKLQJ LQQHUFRUHDUH WKH
VSLUDO VKDSH DQG WKH VFUHZSLWFKHV DUH WKH VDPH7KLV FDQ DFKLHYH WKHPHVKLQJRI FRQQHFWLQJ VFUHZDQG VXSSRUW
VFUHZ
3.2. Transmission Principle 
7KHFRUHLGHDRIWKHG\QDPLFFRPELQDWLRQVFUHZLVWRUHVROYHWKHWUDGLWLRQDOKROORZUHFWDQJXODUWKUHDGHGURGLQWR
FRQQHFWLQJVFUHZDQGVXSSRUWVFUHZDVVKRZQLQILJXUH:KHQQRQZRUNLQJWZRVHWVRIVFUHZVDUHVWDFNHGXS
DQG VWRUHG VHSDUDWHO\:KHQ ZRUNLQJ WKH\ DUH DVVHPEOHG E\ WKH VSHFLDO LPSRUW PHFKDQLVP )RU WKH GHVLJQ RI
HQJDJLQJLQDQGHQJDJLQJRXWPHFKDQLVPLWLVQHFHVVDU\WRFRQVLGHUWKHG\QDPLFDVVHPEO\DQGWKHFRQYHQLHQFHRI
GLVDVVHPEO\7KHUHIRUHWKHUHDUHWZRVHWVRIJXLGHUROOHUVDVVKRZQLQILJXUH
$VHWRIJXLGHUROOHU LVXVHGWR LPSRUW WKHFRQQHFWLQJVFUHZ(YHU\WZRUROOHUVDUHDUUDQJHGXSDQGGRZQ7KH




WKHEHDULQJ:KHQ WKHJXLGHZKHHOVHW URWDWHVFORFNZLVH WZRVHWVRIVFUHZVDUHDVVHPEOHG WRJHWKHUG\QDPLFDOO\
ZKHQWKH\URWDWHDQWLFORFNZLVHWZRVHWVRIVFUHZVDUHVHSDUDWHG
,QRUGHUWRHQVXUHWKDWWKHWKUHDGHGURGDIWHUDVVHPEO\KDVHQRXJKVWDELOLW\DQGGRHVQ¶WVOLSRXWXQGHUORDG7ZR
VHWV RI VFUHZV DUH HTXLSSHG ZLWK WKH HIIHFWLYH WKH SRVLWLRQLQJ ORFNLQJ VWUXFWXUH DV VKRZQ LQ ILJXUH  7KH
SRVLWLRQLQJ WHHWKDUHHYHQO\GLVWULEXWHGDW WKH VXSSRUW VFUHZHQG7KH ORFDWLRQKROHVDUHHYHQO\GLVWULEXWHGDW WKH
FRQQHFWLQJ VFUHZ HQG :KHQ VFUHZ DVVHPEOLQJ WKH SRVLWLRQLQJ WHHWK DUH LQVHUWHG LQWR WKH ORFDWLRQ KROHV WR
HIIHFWLYHO\SUHYHQW WKHVXSSRUWVFUHZXQGHU ORDGIURPVOLGLQJRXW5RWDU\EHDULQJFDQEHGULYHQE\WKHZRUPDQG
JHDURUFKDLQWUDQVPLVVLRQ






















7KHUHIRUH LW LV SDUWLFXODUO\ LPSRUWDQW WR VHW WKH HIIHFWLYH SRVLWLRQLQJ ORFNLQJ PHFKDQLVP LQ WKH FRPELQDWLRQ
VFUHZGHYLFH7KH UDWLRQDO ORFDWLRQKROH WKHQXPEHURISRVLWLRQLQJ WHHWKDUUDQJHPHQW DUUDQJHPHQW UXOH DQG VL]H
IHDWXUHEHFRPHWKHLPSRUWDQWUHVHDUFKVXEMHFWRIWKHGHYLFHWKHSRVLWLRQLQJWHHWKRQWKHVXSSRUWVFUHZDUHGLYLGHG
LQWR WKH XSSHU URZ DQG WKH ORZHU URZ DQG DUH PHVKHG ZLWK WKH ORFDWLRQ KROHV RQ WKH VXSSRUW VFUHZ VR WKH
FDOFXODWLRQ LV UHODWLYHO\ FRPSOLFDWHG7KHDUUDQJHPHQW IHDWXUHRI WKH ORFDWLRQKROHVRQ WKH FRQQHFWLQJ VFUHZ LQ D





/HW XV VXSSRVH WKDW WKH FRQQHFWLQJ VFUHZ KDV L ORFDWLRQ KROHV LQ D VFUHZ SLWFK   DQGT T T DUH UHVSHFWLYHO\
FRUUHVSRQGLQJ WR WKH SURMHFWLRQ DQJOH RI WKH VWDUW HQG SRVLWLRQ RI WKH ORFDWLRQ KROH WKH SURMHFWLRQ DQJOH RI WKH
ORFDWLRQKROHOHQJWKDQGWKHSURMHFWLRQDQJOHEHWZHHQWKHIURQWDQGUHDUORFDWLRQKROH
$FFRUGLQJWRWKHJUDSKLFDOUHSUHVHQWDWLRQREWDLQ
     i iT T T S   
i 7KHQXPEHURIORFDWLRQKROHV
$IWHUWKHH[SDQVLRQRIFRPELQDWLRQVFUHZWKHVWDUWLQJSRVLWLRQRIWKHORFDWLRQKROHRQWKHFRQQHFWLQJVFUHZLQD
VFUHZ SLWFK WKH OHQJWK RI ORFDWLRQ KROH DQG WKH SURMHFWLRQ FRRUGLQDWHV RI WKH ORFDWLRQ KROH SLWFK RQ WKH SLWFK
GLDPHWHURIVFUHZVKRXOGFRQIRUPWRWKHIRUPXOD
0DJQLILFDWLRQ5DWLRRI0HFKDQLVP







hLVWKHWKLFNQHVVRISODWHVWULSRIFRQQHFWLQJVFUHZ L LVWKHZLGWKRISODWHVWULSRIVXSSRUWVFUHZDQG N LVWKH
WXUQLQJODSVRIFRQQHFWLQJVFUHZDQGVXSSRUWVFUHZ
   H L H L h N  ˈ 
'HULYHDFFRUGLQJWRWKHIRUPXODˈ




WKLFNQHVVRIWKHSODWHVWULSRIFRQQHFWLQJVFUHZLQWKHVFUHZGULYHPHFKDQLVP h mm WKHZLGWKRISODWHVWULSRI
VXSSRUWVFUHZ L mm WXUQLQJODSV N  DIWHUFDOFXODWLQJWKHPDJQLILFDWLRQUDWLRRIPHFKDQLVPLV
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0RWLRQ$QDO\VLV





































S)   ˈ 
$QDO\]HWKHPRWLRQWUDLOHTXDWLRQRIORFDWLRQEROHORFDWLRQWHHWK:KHQWKHJXLGHZKHHOGULYHVWKHFRQQHFWLQJ
VFUHZWRWXUQ) ˄UDG˅DQJOHm ORFDWLRQKROHVDUHPHVKHGZLWKm ORFDWLRQWHHWK0HHWWKHUHODWLRQDOH[SUHVVLRQ
    m mT T T    ) 
:KHQ WKH FRQQHFWLQJ VFUHZ WXUQV ) UDG DQJOH DV LQ WKH ILJXUH WKH FRRUGLQDWHV RI VSDFH RI WKH i
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$PRQJWKHP  R R DUHWKHUDGLXVLQQHUDQGRXWHUUDGLXVRIVXSSRUWVFUHZRILQQHUDQGRXWHUFLUFOHVRIORFDWLRQ




:KHQ WKH ORFDWLRQ WHHWK DUHPHVKHG ZLWK WKH ORFDWLRQ KROHV WKH VSDFH FRRUGLQDWHV DUH FRQVLVW WR HQVXUH WKH
DFFXUDWHFRQQHFWLRQRIVXSSRUWVFUHZDQGFRQQHFWLQJVFUHZ
&RQFOXVLRQ















>@ ;, -XQWRQJ1,(*DQJ0(,;XVRQJ HW DO  ,QIOXHQFHRI3LWFK(UURU RQ/RDGHG&DVLQJ7KUHDG -RLQWV -RXUQDO RI;L
DQ -LDRWRQJ
8QLYHUVLW\
>@ =+$1* <DQELQ /,8 +RQJ]KDR :8 ;LQ  7\SH 6\QWKHVLV RI 1RQVLQJXODU )XOO\LVRWURSLF 7UDQVODWLRQDO 3DUDOOHO 0HFKDQLVPV
%DVHGRQ7KHRU\RI5HFLSURFDO6FUHZ-RXUQDORI1DWLRQDO8QLYHUVLW\RI'HIHQVH7HFKQRORJ\
